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ABSTRACT

Context: Scientific research output measured by the number and quality of publications reflects 
the research productivity of a certain community. Aims: To examine the quantity and quality of 
research produced by Syrian institutions with particular emphasis on the clinical and biomedical 
research. Settings and Design: Retrospective observational analysis of research originating 
from Syrian institutions indexed by Medline and Science Citation Index (SciVerse) Scopus 
bibliographic databases. Materials and Methods: Comprehensive review of the literature 
indexed by Medline and SciVerse was conducted including data from Jan 01, 1980 till February 
2011 searching for authors affiliated with Syrian institutions. Clinical and biomedical research 
data were further analyzed quantitatively and qualitatively. Results: The total of manuscripts 
indexed by SciVerse originating from Syrian institutions during the last 3 decades is 3540. A 
total of 458 publications cover clinical and biomedical subject areas. The quality of these 458 
publications was evaluated by the citation frequency and impact factor of publishing journals 
with h-index of 24.  Conclusions: Although the spectrum of research originating from Syrian 
institutions is broad, the overall number of publications particularly in clinical and biomedical 
subjects is minuscule and of limited quality. The presented data indicate the need to promote 
research capabilities and to bridge the gap in research productivity by Syrian institutions.
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INTRODUCTION

Evidence-based practice is deeply rooted and well 
established in the fields of medicine since its early days. 
Documenting clinical observations, treatment strategies 
including pharmacologic and surgical interventions and 
subsequent outcomes by preceding clinicians helped 
in establishing a core for safer clinical practice and 
development of basic biomedical research activities. This 
was supported by the tremendous expansion of clinical 
and biomedical literature in the last century and further 
facilitated by the recent internet and technology revolution, 
which allowed easy worldwide access to medical literature 
by practicing physician and researchers. As the number 
of medical publications parallels research activities, the 
degree of contribution of medical societies to the literature 
is regarded as a marker of clinical performance and research 

productivity. Several factors may contribute to the unequal 
scientific output of certain medical communities. However, 
the need to bridge these gaps, particularly in the field of 
medicine, is inevitably recommended for safer practice of 
medicine. In this study, we analyze the existing literature 
produced by researchers from the Syrian Arab Republic 
in all fields and further dissect the clinical and biomedical 
research output over the past 3 decades.

MATERIALS AND METHODS

Comprehensive online search was performed in the 
Science Citation Index (SciVerse® Scopus) (Elsevier B.V., 
Amsterdam, The Netherlands) accessible at www.scopus.
com, which is one of the world’s largest abstract and citation 
databases of peer-reviewed literature which contains 
41 million records and covers nearly 18,000 titles from 
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Figure 1: The annual distribution of overall and biomedical research produced 
by Syrian institutions. A positive trend is observed since 1980

Table 1: Number of publications originating form Syrian 
institutions per subject area
Subject area No. of 

publications
% of all 

publications
Agricultural and biological sciences 1300 36.7
Medicine 593 16.7
Biochemistry, genetics and molecular 
biology 

413 11.6

Physics and astronomy 411 11.6
Environmental science 354 10
Engineering 346 9.7
Chemistry 337 9.5
Earth and planetary sciences 279 7.8
Energy 204 5.7
Materials science 193 5.4
Computer science 137 3.8
Chemical engineering 132 3.7
Social sciences 125 3.5
Immunology and microbiology 107 3.0
Veterinary 87 2.4
Mathematics 76 2.1
Dentistry 75 2.1
Pharmacology, toxicology and 
pharmaceutics 

56 1.5

Arts and humanities 31 0.8
Psychology 27 0.7
Multidisciplinary 22 0.6
Neuroscience 21 0.5
Business, management and accounting 16 0.4
Health professions 16 0.4
Economics, econometrics and finance 15 0.4
Nursing 14 0.3
Decision sciences 13 0.3
Undefined 10 0.2

5000 publishers worldwide and provides 100% Medline 
coverage.[1] The search was done in February 2011 using 
the keywords of (Syria OR “Syrian Arab Republic” OR 
Syrian) limiting the search fields to (Affiliation) and date 
range from January 1980 till February 2011. The “affiliation” 
field includes the institutions of authors in any rank and not 
necessarily the first or the corresponding author. Similar 
search using same keywords and limits was conducted 
using PubMed, the online gate to the archives of the 
National Library of Medicine (NLM) in the United States 
of America accessible at (http://www.ncbi.nlm.nih.gov/
pubmed/), which comprises more than 20 million citations 
for biomedical literature from MEDLINE, life science 
journals, and online books. Data regarding number of 
publications per year of publication, subject area, affiliation, 
language, document, and source type was extracted. The 
SciVerse Scopus search was then limited using automated 
functions to include fields of medicine, nursing, and 
health professions excluding biochemistry, genetics, 
and molecular biology, immunology and microbiology, 
pharmacology, toxicology and pharmaceutics, psychology, 
and neuroscience. Irrelevant subject areas, including 
dentistry, radiation, engineering, mathematics, business, 
economy, agriculture, and others, were also excluded from 
the search. The results were then screened for duplicates 
and for institutions with names that included the keyword 
“Syrian” but not located in Syria, such as the Syrian–
Lebanese hospital in Brazil. The latter search results were 
analyzed using the website’s automatic function to assess 
the quality of publications. Citations received since 1996 as 
documented by the SciVerse scopus were recorded with and 
without self-citations by all authors. The h-Index calculated 
for the collected data and the h-graph was generated. 
The h-Index represents the number citations received for 
each of the articles in descending order and the h-graph 
measures the impact of a set of documents and displays the 
number of citations per article. Next, the journal’s impact 
factor was evaluated using the Journal Citation Report® 
(JCR) 2009 science edition by Thomson Reuters (New 
York, NY, USA).

RESULTS

The total number of manuscripts originating from Syrian 
institutions from 1980 till February 2011 was 3540. Of these 
documents, only 468 were indexed by PubMed search in the 
archives of the National Library of Medicine (NLM). The 
annual distribution of the documents identified by SciVerse 
[Figure 1] shows the trends for all research fields compared 
to the clinical and biomedical research. The number and 
percentile distribution of the publication per subject area 
is shown in Table 1. Agricultural institutions contribute 

the highest number of publications to the scientific 
output from Syrian institutions followed by the fields of 
medicine, biochemistry, genetics, and molecular biology. 
Limiting the search to clinical and biomedical subjects 
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Table 2: Number of clinical and biomedical publications in top 10 ranked journals

Journal No. of publications JCR impact factor Author's rank Document type

Lancet 2 30.7 1 Comments
British Medical Journal 2 13.6 1,1 Comment, editorial
Annals of the Rheumatic Diseases 2 8.1 1,9 Article
Gastrointestinal Endoscopy 2 6.7 1 Articles
Chest 3 6.3 1 Articles
Journal of Molecular Medicine 1 5 1 Article
International Journal of Cancer 3 4.7 1,1,3 Letters to editor
British Journal of Cancer 2 4.3 1,1 Article, letter to editor
Journal of Clinical Microbiology 2 4.2 1,1 Letter to editor, article
European Journal of Epidemiology 1 3.7 1 Article
European Journal of Human Genetics 2 3.6 8,3 Articles
JCR: Journal Citation Report®

Figure 3: The h-graph of the 458 biomedical publications, which illustrates the 
relationship between publications and citation frequency, including self-citations

Figure 2: Pie chart illustrating the percentage of biomedical publications produced 
by individual institution

as detailed in the methods section yielded a total of 458 
publications distributed between institutions as illustrated by  
Figure 2. Of the main institutions, Damascus University and 
its affiliated hospitals generated 156 papers, which constitute 
54% of the clinical and biomedical research followed by the 
Syrian Center for Tobacco Studies (15%) and the Ministry 
of Health and it affiliated hospitals (9%). When taking into 
consideration the age of the institution, the Syrian Center 
for Tobacco Studies, which was established in 2002, becomes 
the leading institution in research with annual average 
of 5 publications per year. The majority of these papers 
are published in English (n=428). The document type is 
mainly article type (n=351) and reviews (n=40). Of these 
458 clinical and biomedical documents, the total number 
of citations received after 1996 was 2597 with h-index of 24, 
which indicates that 24 documents have been cited at least 
24 times, including self-citations by all authors. When self-
citations are excluded, the total number of citations received 
after 1996 was 2227 with h-index of 22 that indicates that 
22 documents have been cited at least 22 times [Figure 3].

The journal with the highest impact factor is Lancet (JCR = 
30.7). The remaining Journals, the Syrian author’s rank and 
the type of publication are illustrated in Table 2.

DISCUSSION

Although the contribution of the Arab countries to the 
unbounded scientific literature is gradually increasing over 
the last few decades, the number of clinical and biomedical 
publications remains minuscule. The advent of internet 
and online bibliographic databases has not only allowed 
easy accessibility to medical literature, but also offered a 
useful tool for objective quantitative and qualitative analysis 
and monitoring of trends in the number of publications 
based on regional and institutional distribution. Several 
recent bibliometric studies assessed research outputs in 
different Arab countries and compared their productivity 
to other neighboring countries.[2-9] It is observed that there 
is unequal distribution of research activities in the Arab 
world. For example, Kingdom of Saudi Arabia and Egypt 
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produce almost 60% of the research generated by the Arab 
world.[3,7] Benamer et al. indicated a negative trend in 
biomedical research generated by Libyan medical schools 
and professionals.[4,5] Moreover, it was shown that the 
contribution of the Arab world to the biomedical literature 
is of limited quality as well as quantity.[3,7,8] In a recent survey 
of the publications originating from Syrian institutions 
indexed by Medline and Embase databases, productivity of 
publications was gradually increasing from 1979 till 2006 
by 1.4 article/year.[7] In our analysis which includes data 
indexed in the SCI database, the total number of publications 
over the past 3 decades in all fields remains exceedingly low 
despite the positive trend particularly in the field of clinical 
and biomedical research. Syrian researchers produce far 
less publications in comparison to neighboring Arab and 
non-Arab countries in the Middle East.[3,8] Furthermore, the 
quality of reported publications is low as indicated by the 
type of publications,[7] citation frequency, and publishing 
journals’ impact factors. These findings unveil the need to 
improve the research environment. Several measures can 
be implemented to improve scientific output and bridge the 
gaps in research productivity:

Increasing literature accessibility via a more comprehensive 
search engines. A noticeable proportion of studies 
originating from Syria were not indexed in PubMed, the 
main free search engine for medical literature. Journals with 
subscription further limit access and may preclude local 
clinicians and researchers from utilizing locally produced 
data in developing clinical decisions. The Hinari initiative 
by the World Health Organization (WHO; http://www.
who.int/hinari/en/) is a program that enables developing 
countries to gain access to the world’s largest collections 
of biomedical and health literature. The number of Syrian 
institutions participating in this program remains limited 
to 12 institutions as of February 2011. The list of these 
institutions can be accessed at http://extranet.who.int/hinari/
en/browse_institutions.php?cntry=99. Awareness of this 
initiative may provide broader coverage of medical sectors. 
Publishing in open access journals may expand the local 
audience from Syrian health care providers. The increasing 
role of open access journals has a positive impact on the 
availability of scientific journal literature.[10]

Although the role of international collaborative research 
is evident from the collected data, further regional and 

international collaboration and engagement of expatriate 
scholars will enhance the research environment.

Establishing institutional journals indexed by the major 
bibliographic databases may facilitate publication by Syrian 
professionals and increase the visibility of their research.

As the majority of medical literature is in English, improving 
language and editorial skills may be required and additional 
steps, such as incorporating research requirements in 
curricula, may be helpful.

In conclusion, the present data indicates gradual expansion 
in scientific output by Syrian institution. However, it 
points out to the need for collective efforts by the scientific 
and medical community to further strengthen research 
productivity and bridge the existing gap.
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